I've been asked to share some brief thoughts about my career of over 40 years. I have recently written an invited autobiography by Annual Reviews of Pharmacology and Toxicology, "My Winding Road: From Microbiology to Toxicology and Environmental Health." 1 It's a pretty detailed tale of how my life, and career, has developed. It also addressed many of the questions that I've been asked to address, starting with how I got started in science, the challenges I've faced, and to what I really think is most important to be successful in science.
I had always liked science, especially biology. But, as a girl growing up in mid-20th century America, I was expected to be a teacher, a librarian, a nurse, or a secretary, that is until I got married and had children. However, I had a marvelous young, vivacious, married science teacher in junior high school who made it OK for me to like science-and she was my cheerleading coach too! My first science fair project was developing a paper mâché model of the brain which lit up in different regions when you pushed buttons-not a great success, but kind of fun to do. The next one, when I was in the ninth grade, was looking at the impacts of thyroid hormone on development. Being young and naive, I just wrote to the presidents of several pharmaceutical companies which were not far from where I grew up in northern New Jersey, asking if they would give me some rats, plus cages, food, water bottles, and thyroxine and propylthiouracil (PTU). In my naïveté, I wasn't surprised when I got a letter back inviting me to come meet the president who would give me everything I requested. What was surprising is that my parents let me keep 40 rats in cages in my basement and run an experiment in endocrine disruption! Maybe it was because my grandmother called me her Madame Curie! Positive reinforcement from teachers and family made a huge impact and allowed me to pursue science, rather than the traditional careers for women at the time. This continues to be reinforced by David, my husband of nearly 51 years, who has long understood that my passion for science in no way alters my passion for him or our family. We were married 3 weeks after we graduated from the University of Rochester and chose graduate school, David in mathematics and me in cell biology, based on where we were both accepted and got the most money, the University of Illinois, Champaign-Urbana. When I chose Sam Kaplan as my research advisor, I moved onto the National Institute of Health (NIH) microbiology training grant. I only took one, taught one course in microbiology; my research was really in molecular biology, with most course work in biochemistry, physical chemistry, and molecular genetics. My thesis work involved mapping the genes for ribosomal RNA in Escherichia coli. What took years of hard work in the early 1970s, would now take days at most. Making liters of 10Â sodium dodecyl sulfate (SDS) buffer and pouring thousands of petri plates certainly allowed time to think! My first paper was published in Procedings of the National Academy of Sciences (PNAS) in 1971, 2 quite an achievement at the time. During my graduate days, I also learned the importance of both being mentored and mentoring-learning not only from my advisor but from postdocs in the lab and helping with the newer graduate students as well as undergrads. I completed by PhD, getting my MS by checking a box along the way, in 4.5 years, and stayed on to teach a course in molecular genetics as a sabbatical replacement as well as allowing David to finish his PhD in math! David took an assistant professorship in mathematics at Amherst College, and I planned a postdoc in Biochemistry at UMass, Amherst. But first, I took a few months off to have our first child, our son Bernie. I had been awarded a Damon Runyon Postdoc to study mitochondria in the lab of Pete Parsons. However, I found it difficult to combine the life of a new mother with a full-time researcher. I went to my department chair and offered him the choice of either letting me go part time or quitting. He had nothing to lose, and I then went 1/2 time for a year, working off the second 6 months of my fellowship. At this point, we made another move as David took an assistant professorship at Hamilton College in upstate New York. I landed a visiting position at Kirkland College, Hamilton's sister school. In my first semester, I taught 4 new classes, including 1 in biochemistry for seniors, but learned I had no time to conduct any kind of research. During this time, Hamilton took over Kirkland, and the idea that a faculty wife could also be faculty was not something they would even consider! By that time, we also had our first daughter, Holly, who accompanied me to class in her baby seat. That year taught me many things, including my need to conduct research! After, teaching genetics at the local branch of the SUNY college system, I was able to get a second postdoc at the Masonic Medical Research Laboratory (MMRL) in Utica. The focus of this small private institute was solving the problems of aging, and I began to work on the hypothesis that the age-related increase in cancer was in part related to age-associated changes in metabolism of carcinogens. I wrote my own National Research Service Award (NRSA) and got funding the first time around but worked 3 full days per week-an arrangement that worked for me, allowing me to do it all, if at a slightly slower pace. My research had moved from bacteria and viruses, to yeast, to working with rats and mice. We had aging colonies, and I was able to show that both phase I and phase II metabolism changed as a function of age in both males and females.
2,3 I used standard inducers-3-MC and phenobarbital, but also polycholorinated biphenyls (PCBs) and tetrachlorodibenzodioxin (TCDD), as these "new" compounds were incredibly effective at increasing metabolism. In my 4 years at the MMRL, working 3 days per week, I published 12 papers . . . not bad! However, when my first R01 just missed the funding line, David and I decided it was time for him to follow me, as we were tired of long winters. I was offered my third postdoc at the National Insitute of Environmental Health Sciences (NIEHS), an organization about which I knew nothing but liked the location in North Carolina as my sister and her husband were at Duke. I also realized that much of the research I had been reading and using to help guide me was being conducted in the Research Triangle Park area. Of course, the day the moving van arrived at our door, I also got notice that my R01 had been funded-c'est la vie! The senior staff fellowship under Skip Matthews offered me another opportunity to "spread my wings and fly," joining the fledgling National Toxicology Program (NTP) in a field I had never heard of, toxicology. Skip introduced me to conducting absorption, distribution, metabolism, and excretion studies and the class of compounds which continues to fascinate me almost 40 years later, dioxins. My first project involved studying the pharmacokinetics of tetrachlorodibenzofura (TCDF) in rats, mice, guinea pigs, and rhesus monkeys. To our initial surprise, TCDF was rapidly eliminated in rats and mice, but not in guinea pigs or monkeys to which it was almost as toxic as tetrachlorodibenzo-p-dioxin (TCDD). Unraveling the mechanistic basis for this introduced me to the broad spectrum of toxicology research, studying not only persistent organic pollutants 4 but also short-lived and volatiles as well. 5 I initiated a developmental screen for dioxins, focusing on the induction of hydronephrosis and cleft palate in mice as a quantitative marker for dioxin-like activity.
6 I looked at chlorinated and halogenated dioxins, furans, biphenyls, and naphthalenes. More recently, I have wondered if we would have ever known about the Ah receptor if not for dioxins. 7 I also showed that PFCs were not dioxins, although their in vivo effects on the liver and thyroid were similar. 8 I received tenure from NIEHS/NTP about 18 months after I arrived and then announced that I was going to work part time (again) as I was expecting our third child, Lisa. Skip was wonderful, and I didn't return to full-time work until she was a year old. Did nearly 5 years of part-time work have a major impact on my career? I don't think so. 9 I stressed the need to look at the internal dose, as for persistent, bioaccumulative compounds very small amounts can lead in time to significant body burdens. I also learned the difference between management and leadership. This point came home to me during several different stints during by 19 years at EPA: first, when I was asked to run all the health divisions while the head of the overall research program was the acting assistant administrator for the Office of Research and Development. This position was much too administrative for me, and I happily returned to running my Division, now known as Experimental Toxicology. But, about 2 years after that, I was put in charge of our Human Studies Division, located in Chapel Hill. This was a huge challenge as until that point in time, I knew nothing about conducting clinical studies or epidemiology research. It turned out to be a great learning experience which helped prepare me for where I am today. My toolbox kept expanding. And after a total of about 17 years, I left my division and moved into the risk assessment Office of Research and Development (ORD), creating a position in which I ran the cross-agency effort to understand the risks posed by Libby asbestos, Libby, Montana being the largest Superfund site in the nation and the only one in which there was unequivocal mortality. This involved coordination of animal and human research on Libby amphibole in ORD, the regulatory office in Washington DC, and the boots on the ground group based out of Region 8 in Denver. It also involved meetings with many other federal agencies, such as the National Institute for Occupational Safety and Health (NIOSH), the Occupational Safety and Health Administration (OSHA), the United States Geological Survey (USGS), and the NTP, who are still studying Libby asbestos.
During my 19 years at EPA, I continued my involvement in SOT, first being a councillor and then being elected to the presidential chain, serving as president in 2004 to 2005. All this time, I was continuing to "balance" my personal life with my career. (Note: Balance is always a goal, never achieved). Our son Bernie and his wife Rachel are both physicians, and the proud parents of a son and daughter, who are unbelievably now in high school in Colorado! Our daughter Holly, who had a rather checkered educational history, after becoming a cosmetologist eventually went to the University of North Carolina and then on to Tulane Law and is a practicing attorney with a little girl. And our beautiful baby Lisa is a professional actor, having gotten her Masters of Fine Arts from Yale, and is based in New York City. David spent his career in North Carolina as a software consultant, enjoying lots of travel. (Note: I didn't travel much until the kids were out of the house!) My free (ha ha ha) time was spent with the kids' schools and our synagogue, where I spent *20 years as a lay cantor and sang with a Jewish chorale. And, we traveled with the kids around the United States as often as possible, especially visiting the national parks. David and I didn't really start our wanderlust until all the kids were into college.
By 2008, I was beginning to consider retiring from the federal government and spending more time with Duke or Carolina. When I was contacted the search committee for the position as head of the NIEHS, I gave them lots of names to consider. But, when I started getting called from NIEHS-ers, I began to consider the open position. Less than 3 days before the application deadline, I finally asked my husband what he thought, and he said that my entire career had been building toward this opportunity! What a great way to apply for a position-not being sure if I wanted it. However, by the time I made the first, and then the second cut, I knew I would accept if asked-and I did. It has been over 9 years now, and the only thing that would have made my job as director of both the NIEHS and the NTP even better would have been a bigger budget to do all the wonderful things that NIEHS does. I brought in an entirely new leadership team who shared a common mission to understand what it is in the environment that can impact our health, so that something can be done about it. We developed a visionary strategic plan, 10 which has set the roadmap for the past 5 years and are in the process of tweaking it for the next. Our focus is on "ONE NIEHS," regardless of the where you sit in the organization. Our division of intramural research focuses on basic biomedical research, and I opened the first NIEHS clinical research building. Our extramural division also funds a lot of basic biomedical research, but in addition runs a Superfund Research Program and a Working Training program. These are problem-solving efforts, as is the Division of the National Toxicology Program. I also established a small on-site office in Bethesda at NIH so that NIEHS could be represented at the multitude of meetings and opportunities at NIH, other federal agencies, and our multitude of stakeholders. I have my own small lab as a principal investigator in the National Cancer Institute, which I continue to look at brominated flame retardants, 11 as well as some of the polyfluoroalkyl substances (PFAS), both for pharmacokinetic behaviors and their impact on the blood-brain barrier. Thank you.
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